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Abstract. The Traditional metal forming in fabricating rencong as souvenir requires high 
demands of energy, time, and accuracy skills from the blacksmith, but the quality that has 
been obtained is quite low, which includes colors diversity, and non-uniformity of 
brightness. The raw materials of brass metal are importantly needed for manufacturers, so 
that the cost of productions is relatively expensive. This study aims to improve the 
technology for fabricating rencong souvenir, which is expected to increase the production 
efficiency as well as conserving and improving the cultural and economic sectors. The 
simple casting techniques were conducted to be taught to the craftsmen from designing, 
mold and field training. This technology was able to be adopted very well by the craftsmen, 
while the rencong blades were produced in large scale by utilizing the brass metal waste. 
The diversity of sizes and shapes were obtained in small size and shapes blades, and the 
uniformity of color brightness was produced, so that the quality of souvenirs increases. 
Thus, the application of this technology can increase the income of craftsmen and the 
quality of souvenirs. 
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1 Introduction 
The campaign of “Visit Aceh 2017” which has been published by the Government of Aceh 
Province becomes one of the motivations for craftsmen in Aceh, in particular to produce 
rencong as souvenirs. The production of rencong has been conducted by using metal forming, 
which brass bars are heated to be melted, so that these bars can be crafted to expected shapes by 
smacking. The disadvantages of this technology are the sufficient process as it requires high 
skills of crafting the size and shape of rencong. Although the rencong is produced in high 
precision shapes, the cost of production is high due to the time requirements in finishing one 
product. To produce a blade of rencong, seven to eight days are needed by the craftsmen to 
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produce. Another social issue is the inheritance of fabrication of rencong traditionally since the 
young generation is not interested in continuing this tradition. 
Therefore, new technology in metal forming must be applied to improve the production of the 
souvenirs, so that it also can increase the local income for the craftsmen. There are two aspects 
that require serious issues, and they are the efficiency of production and the quality of rencong 
itself. 
Metal forming technology producing the rencong souvenirs have been considered promising to 
be applied. This is because of several advantages such as small amount of energy based on 
human, low requirements of craftsman skills, efficient productions by using the metal brass 
waste with large scale fabrications. On the other hand, the results of production have high 
uniformity regarding to the sizes, shapes, colors, and brightness. 
However, metal casting and smelting involves high temperature inside a suitable furnace. In 
addition to start the casting, types of stoves and fuels have been studied such as the use of 
crucible furnace heated by Liquid Petroleum Gas (LPG) in melting the aluminum metals at 
600oC [1] and [2]. It also has been reported that a furnace supported by kerosene was able to 
melt aluminum metals with 30 Kg of capacity [3]. Meanwhile, Magga [4] has reported that the 
use of charcoal from wood can be used effectively to melt brass inside a metal furnace. 
According to the previous explanations, a program that converts traditional metal technology to 
modern casting technology in addition to improve the productivity of rencong is conducted in 
Baet Lampuot Village, District of Aceh Besar, Aceh Province. An integrated program in 
improving the technical skills of the craftsmen which mainly graduated from primary and 
secondary schools are required too. Nevertheless, this will facilitate the transfer of technology. 
The workshop is also needed to be designed due to the conversion of fuel in operating the 
casting process with easy access of fuel by the craftsmen, so that it can be operated in efficient, 
affordable, and effective stages. 
2 Materials and Methods 
2.1 The Implementation of Criteria Technology 
As the human resources skills are relatively limited, the transfer technology in producing the 
rencong souvenirs efficiently and effectively, three aspects need to be implemented. They are: 
a. The technology used is simple casting metal technology 
b. The raw materials to produce blades of rencong is metal brass waste 
c. The fuel in melting the metal inside a furnace utilizes wood charcoal 
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2.2 The Designing of Melting Metal Furnace 
The furnace was designed based on the Magga [4], integrated by wood charcoal as the main 
fuels. The following Figure 1 illustrates the design of the furnace. And based on the field 
observations, and technical analysis due to the safety, convenience, and economic aspects, the 
specifications of the furnace were determined as: 
a. Outer dimension of the furnace is 50 x 50 x 40 cm 
b. The furnace was made of by medium steel 
c. The heat within the pyrolysis vessels was protected by fire-resistant stones, silica sand 
bonded by heat-resistant cement 
d. The ladle which was used as a media to poured the liquid metal into the mold was 
composed by stainless steel 
 
 
Figure 1. The model design of a melting furnace fuelled by charcoal 
2.3 Mold 
The mold was designed by carbon steel with six specimens consisted by ascending sizes from 
small to big sizes. The size was designed based on the demands of the rencong souvenir 
craftsmen. The manufacture of casting of the metal molds was made accordingly to the shape of 
rencong based on six cavities, which can be used to produce six rencong blades within one pour 
(with different sizes for each cavity). 
2.4 Transfer of technology 
The activities of transferring technology were conducted by two stages. The first stage was the 
socialization of transfer technology including the instruments and raw materials used, work 
principle of the furnace, and occupational health and safety that needs to be considered 
primarily. The next stage was conducted by providing live techniques of simple metal casting to 
the craftsmen. 
Journal of Technomaterials Physics  Vol. 01, No. 02, 2019 | 119 – 124  122 
2.5 Finishing processes 
The processes are adopted by previous techniques conducted by the craftsmen. This is based on 
the considerations which were not the main factors in slowing the efficiency of productions of 
rencong souvenir. These processes involved mainly to female workers which have been 
socialized and implement very well by the craftsmen. Therefore, manual finishing processes are 
considered to be maintained. The finishing process steps are hand-crafting smoothing by 
sandpaper, and the use of metal shiny solutions in polishing. 
3 Result and Discussion 
The design and fabricating the metal casting furnace (Figure 2a) used have been operated very 
well by the craftsmen. The size of the metal furnace is suitable to be applied to the society, 
while the heat resulted was able to melt the brass metal waste. The utilization of crucible 
workshop with sand casting techniques fueled by the charcoal has been effectively operated 
with good-quality of products [5] and [6]. 
The mold in fabricating the blades of rencong which was made by medium carbon steel (Figure 
2b) was able to hold the brass metal waste within melting point. Therefore, the mold could be 
used repeatedly without changing the physical properties. Nonetheless, the training process of 
melting and casting of metal brass have been conducted according to the plans. 
 
(a)                                (b)                               (c) 
 
(d) 
Figure 2. The designs of furnace and mold to produce rencong souvenir 
The simple casting technology method was implemented to the craftsmen which was able to 
adopt very well. The craftsmen proceeded without difficulties in these practices. The Figure 2c 
and 2d illustrated the process of casting conducted by the craftsmen to produce rencong blades. 
The socialization techniques were done relatively in short amount of time, and the craftsmen 
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were skillfully and quickly to understand in operating the casting tools. These are caused by the 
simplicity of the casting technology, and the experiences in casting the rencong by metal casting 
technology. 
 
(a)               (b)                                         (c) 
Figure 3. The blades of rencong produced from metal brass waste 
The blades obtained from simple casting method were produce in relatively short time (Figure 
3a). To produce a blade of rencong, the craftsmen only required approximately for three 
minutes, which was much shorter-time compared to the time needed to produce a single blade 
by traditional casting metal techniques with one hour. The Figure 3b shows the finishing 
process manually by hands, and the Figure 3c displays the results of the finishing process. The 
marketing steps are not only sold in form of a souvenir, but also in a single blade. The following 
Figure 4 shows a souvenir form of rencong a blade, which is traded in local market. 
 
Figure 4. Rencong blades placed within a frame traded as a souvenir 
4 Conclusions 
In conclusions, the transferring technology of simple metal casting to the local craftsmen is 
effectively replaced the traditional metal casting. The use of melting furnace fueled by charcoal 
have been successfully melted the metal brass wastes in relatively high security, safety, and 
healthy, while the raw materials are accessible. The implementation of simple metal casting 
methods can increase the efficiency of productions by reducing the costs of productions, so this 
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can increase the revenue of craftsmen. On the other hand, this technology is able to increase the 
quality of rencong souvenirs. 
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